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The Cassini spacecraft utilizes four reaction wheels to store and transfer angular momentum during maneuvers without expending
consumable propellants. The parameters of the Cassini mission to Saturn require the reaction wheels to be highly reliable,
electrically and mechanically eff’’cient,  with accuracy, smoothness, and tine resolution of the torque and stored angular momentum.
The Cassini spacecraft is scheduled for launch on its mission to explore the rings of Saturn in October 1997.

The Cassini  spacecraft reaction wheels have a strong heritage from other successful spacecraft, with some enhancements for Cassini.
Additionally, the command and data interface is a bi-directional 1553 serial data bus that is the spacecraft standard for data
communication. Of particular interest is the wheel drive motor that provides the torque couple between the reaction wheel and the
spacecraft inertia tensor. The stator contains the field coils hard wired to the electronics, which couple through their magnetic fields
to the multi-pole array of permanent magnets in the rotor structure. A very elegant design produces very smooth acting torques
while maintaining high etTlcieney. This talk will be of interest to anyone who uses DC motor controls.
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Figure 1. Cassini Reaction Wheel Block Diagram (4 Wheels Total)
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Figure 5. Motor Block Diagram
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Figure 8. PWM Motor Drive Circuit
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Brushless
Table 3

DC Motor

Speed Range
R-action T&que
Machine Constant
Back ENIF Constant (per phase)
Torque Constant (per phase)
Resistance (per phase)
Number.of P h a s e s
Number ‘of Poles
Number of HaLl Generators

Outside Diameter
Inside Diameter
Overall Length
Motor Weight

Parameters

+2,200” rpm
22 Oz-in

15
10
13

Oz-irud w
volts pw rpm
OZ-iIl/amp  pk

0.7 ohm
2
12
2

4.4 inches
2.5 inches
1.8 inches
2.0 pounds
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